Samples collected from power station intake screens between 1972 and 1977 have been used to study aspects of the biology of the whiting in the Severn Estuary and Bristol Channel. 0+ whiting generally started appearing in the inner estuary in July, at which time their standard length was at least 38 mm. Their numbers peaked in October and subsequently declined particularly rapidly during the wet winter of 1976/7 when salinities were frequently below 10 % o . The size of 0+ whiting in the late autumn and early winter was generally less in the shallows of the Inner Severn Estuary than in neighbouring deeper waters and in the Inner Bristol Channel. Growth rates of 0 + whiting fell within the range of those recorded for the North Sea, but below those generally found in inshore waters and sea lochs on the west coast of Scotland. Following their immigration into inshore waters in the Bristol Channel and Inner Severn Estuary, young whiting became infected with the copepod parasites Lernaeocera branchialis and Clavella adunca and the metacercariae of the heterophyid digenean Cryptocotyle lingua. Prevalence of infection was less in 0+ than older fish and infection by L. branchialis caused a significant decline in condition. As whiting became larger, the main site of attachment of Clavella adunca changed gradually from the wall of the branchial chamber to the primary rakers of the first gill arch. Vertebral counts suggest that the whiting which enter the Inner Bristol Channel and Severn Estuary are not representatives of the populations found in the Irish Sea.
I N T R O D U C T I O N
The whiting, Merlangius merlangus (L.), is an important European commercial fish (International Council for the Exploration of the Sea, 1987) , which uses inshore marine waters, sea lochs and estuaries as nursery areas (Nagabhushanam, 1964; Arntz & Weber, 1972; Gordon, 1977; Van den Broek, 1979 . The importance of the Severn Estuary to the whiting is illustrated by the fact that in terms of numbers this species ranked first or second in samples taken from this region in four out of five years during the mid-1970s (Claridge, Potter & Hardisty, 1986) . While whiting tend to leave the Severn Estuary in the late autumn and winter, there are indications that this emigration may be more rapid when salinities fall to particularly low levels (Claridge & Potter, 1984; Claridge et al. 1986) . From the studies of Van den Broek (1978 , 1979 in the Medway Estuary, it is evident that whiting become infected with certain parasites when they enter this system. Although Van den Broek (1978) found that the presence of Lernaeocera branchialis (L.) affected the liver lipid concentration and the appearance of whiting, there was no conclusive evidence that this and other ectoparasitic copepods affected the condition offish. The absence of a clear effect on condition is rather surprising in view of the comment by Kabata (1979) that L. branchialis can have 'devastating, if not directly lethal, effects on the definitive host'.
The present paper describes for the first time the age composition and seasonal pattern of growth of whiting in the Severn Estuary and compares these with those found in the Bristol Channel and other regions of northern Europe. Comparisons have been made between the numbers of whiting collected each week at a site in the Inner Severn Estuary over five consecutive years with the concomitant trends shown by salinity in an attempt to ascertain whether this environmental variable influences the final phasing of emigration from the estuary. Vertebrae and gill rakers have been counted to provide comparisons with those recorded in other waters to ascertain whether there is evidence that the Severn Estuary-Bristol Channel whiting form a relatively discrete assemblage. Finally, quantitative data are provided to examine the way in which the prevalence and intensity of infection of whiting by three of the most abundant parasites of this species, namely Lernaeocera branchialis (L.), Clavella adunca (Strom) and Cryptocotyle lingua Creplin, change with body size, age and time of capture in the Severn Estuary and Bristol Channel. Emphasis is also placed on elucidating whether L. branchialis affects the condition of fish and on relating body size to the shift that is known to occur in the location of C. adunca between young and older whiting (Shotter, 1976) .
MATERIALS AND M E T H O D S
Fish were collected from the cooling water intake screens of power stations at Oldbury-uponSevern and Berkeley in the Inner Severn Estuary, Uskmouth in the Outer Severn Estuary and Hinkley Point in the Inner Bristol Channel. Sampling began in July 1972 at Oldbury, in September 1974 at Berkeley and in October 1975 at both Uskmouth and Hinkley Point and in each case was terminated in June 1977. Samples were collected weekly at Oldbury and Berkeley and monthly at Uskmouth and Hinkley Point. The catches at Oldbury were corrected to correspond to the number of fish taken over 24 h when the daily intake volume was 2-2 x 10 9 1. From September 1974, the salinity was recorded at the time of each sample. The reader is referred to Claridge et al. (1986) for a more detailed account of sampling locations and procedures.
Since the caudal fin of whiting was sometimes damaged, fish length has been recorded as standard length (SL). Both the total length (TL) and standard length were measured, however, on a total of 100 fish to enable the relationship between these parameters to be calculated. The standard length and body weight (W) were recorded to the nearest 1 mm and 0 -l g for all fish in each sample except when the catch was large, in which case they were restricted to a random subsample of at least 100 fish. A few additional larger whiting were obtained to provide more comprehensive data on the age and size of larger fish (Table 1) .
The condition factors shown in Table 3 for sequential size groups of whiting infected with  Lernaeocera branchialis and those of uninfected whiting caught at the same time and of comparable  length were calculated from the equation W/SL  3 x 10   5 . However, the condition factors calculated for monthly samples of whiting at Oldbury and Hinkley were restricted to fish with an intact caudal fin and employed total length rather than standard length. This enables direct comparisons to be made with the results of other studies, such as those of Gordon (1977) .
Ageing was carried out each month using sagittal otoliths removed from whiting at the upper end of the length-frequency distribution which corresponded, at least predominantly, to the 0 + age class, as well as from all larger fish. Otoliths were placed in glycerol and examined for circuli under reflected light against a dark background.
Counts of vertebrae excluding the urostyle were made from X-rays of fish. The primary and secondary gill rakers were counted on the ventral branch of the first gill arch on both sides of the body.
R E S U L T S

Vertebral and gill raker counts
The number of vertebrae (excluding urostyle) did not differ significantly (P > 005) between samples of 68 whiting taken from Oldbury and 69 from Hinkley Point. The mean vertebral count ±95% confidence limits for the 137 fish from both sites was 52-72 ±0113 (range 51-54).
Neither the primary nor secondary gill rakers on the ventral branch of the first gill changed with size of fish, which ranged in length from 40 to 358 mm, and in neither case was there a significant difference between whiting from Oldbury and Hinkley Point (P > 005). The mean ±95% confidence limits for the primary and secondary gill rakers were respectively 19-61 ±0150 (range 17-23, n = 197) and 15-23 ±0-099 (range 13-17, n = 192) .
Spawning time and ageing of fish
The otoliths of whiting from the Bristol Channel and Severn Estuary were essentially the same as those described for whiting in the Irish Sea (Bowers, 1954) and North Sea (Gambell & Messtorff, 1964) . Thus, opaque (summer growth) zones alternated with narrower hyaline (winter growth) zones and many otoliths possessed Bowers' ring. Hyaline zone formation generally commenced in November or December and the subsequent opaque zone began to appear in March or April.
The extensive sampling programme for fish larvae carried out in the Bristol Channel during 1974 yielded no whiting in early April, large numbers in midApril and progressively lower numbers in mid-May and mid-June (Russell, 1980) . This implies that in 1974 the spawning of whiting in the Bristol Channel region and environs peaked in April but extended at least into May. Since K. Brander (personal communication) collected whiting eggs and larvae off southwest England in April and May of the following year, a similar conclusion is valid for the 1975 breeding season. Brander did also obtain, however, a few whiting eggs as early as February and from this concluded that in 1975 the spawning period commenced in February and extended to May. This period, with a peak in April, is similar to the conclusions drawn regarding the spawning season of whiting in the Irish Sea (Bal, 1941; Bowers, 1954; Elkin, 1955; Hillis, 1971) and off the west coast of Scotland (Cooper, 1980 (Cooper, , 1983 . For convenience, the birth date of whiting is taken as 1 April. Thus, fish with otoliths bearing one, two and three hyaline zones on this date were considered to be one, two and three years old respectively. The same procedure was adopted by Gambell & Messtorff (1964) . 
Length and age of whiting
The proportion of 0+ whiting in Oldbury samples in 1974/5, 1975/6 and 1976/7 was 996, 997 and 99-5% respectively. All other whiting were representatives of either the 1 + or 2 + age classes. The smallest whiting caught at Oldbury weighed 0-31 g and had a standard length of 38 mm, which corresponds to a total length of 45 mm. This fish was smaller than any whiting caught at either of the other two sites in the Severn Estuary or at Hinkley Point in the Bristol Channel. The largest whiting recorded for Oldbury was a 2 + fish measuring 312 mm and weighing 293-8 g. The 0+ fish at Oldbury in August 1974, the month when they were first reasonably abundant (see Fig. 4 ), ranged in length from 38 to 98 mm (Fig. 1) . The modal length class increased from 50-59 mm in August to 90-99 mm in the months between October 1974 and January 1975, eventually increasing to 120-129 mm in May 1975. The 1 + whiting were caught in six months and 2 + whiting in three months.
The mean length of 0+ whiting collected in August of 1974 August of , 1975 and 1976 ranged only from 580 mm (= 1-6 g) to 61-6 mm (= 20 g) (Fig. 2) . Growth over the subsequent three months was similarly rapid in each of the three years, with mean lengths of between 95-8 mm (= 8-4 g) and 99-2 mm (= 9-4 g) being attained by November. In 1975/6, when relatively larger numbers of 0+ whiting tended to remain during the ensuing months, the growth rate could be seen to level off between November and February before increasing again in the spring. The mean length had risen to 113-5 mm (= 141 g) in April 1976, a value close to that of the 0+ age class (1974 year class) in the March of the previous year (Fig. 2) .
The range of standard lengths of the 1 + and 2 + age classes at Oldbury was similar in 1974/5, 1975/6 and 1976/7 (Table 1 ). The overall minimum and maximum lengths for 1 + fish were 142 mm (= 27-8 g) and 253 mm (= 160 g), while for 2+ fish the comparable values were 246 mm (= 139 g) and 321 mm (=330g). The condition factor of 0+ whiting at Oldbury in 1975 declined from a maximum of 0-616 in September to below 0-525 in November and December before rising to 0-646 in May 1976.
While the seasonal trend in growth shown by the 0 + age class at Oldbury (Fig.  2 ) was paralleled by that of fish from Berkeley, the mean standard length in each week between early September and late January was consistently greater by between 1 and 12 mm at the latter, slightly farther upstream, but deeper water site.
At Hinkley Point, the mean length of the 0+ age class rose rapidly in 1976 from 58-3 mm (= 2-1 g) in August to 114-9 mm (= 13-3 g) in November and did not then change markedly over the ensuing winter months (Fig. 3) . The mean length of the previous 0+ age class, i.e. the 1975 year class, was also approximately 115 mm during the winter months (Fig. 3) .
The mean length of 0 + whiting in November and December was approximately 20 mm greater at Hinkley Point (and also Uskmouth) than at Oldbury (cf. Figs. 2, 3 ). While the mean and range in lengths of the 1 + and 2 + age classes were similar at Oldbury and Hinkley (Table 1) , the proportion offish over one year old was greater at the Bristol Channel site. 3 + fish were found at this latter site but never at any of the three sites in the estuary.
Seasonal abundance and salinity
Whiting did not appear in the weekly 24 h samples from Oldbury until midJuly in 1974 and 1975 (and also 1972 and 1973) and early August in 1976 (Fig.  4) . While the numbers in the 24 h samples varied greatly over the ensuing weeks, the maximum 24 h catch in 1974, 1975 and 1976 was recorded during October, with values ranging from 1850 in 1974 to 2550 in 1975 (Fig. 4) .
Although whiting numbers always declined markedly in either mid-November or during December, there was considerable variation in the extent to which whiting were caught in subsequent months (Fig. 4) . Thus, while whiting appeared in many samples between January and June of 1974 and 1975, only two whiting were caught during the comparable period in 1976.
Maximum annual salinities in the twelve months between July and June in 1975/6 (30-2 % o ) and 1976/7 (29-8 % o ) occurred in September of both years (Fig.  4) . Salinities fell during the autumn to reach a minimum between January and March. The minimum salinity was lower in 1977 (3-5 % o ) than in either 1975 (5-5 % o ) and even more particularly 1976 (14-9 % 0 ). The copepod C. adunca was the most common parasite within the branchial chamber of whiting. It was found mainly on the primary rakers of the first gill arch, the spinose bosses (secondary rakers) of the first gill arch, the internal wall of the branchial chamber (referred to by Kabata (1960) as the posterior rim), the internal surface of the operculum and within the buccal cavity (Fig. 5) . The main site of infection changed with body size. Thus, the prevalence of C. adunca in the wall of the branchial chamber in infected fish fell from 72 to 18% with an increase in length from 60-99 to > 200 mm, while the comparable values for parasites on the primary rakers of the first gill arch rose from 10-5 to 56% (Fig.  5) . The most common point of attachment of C. adunca on the first gill arch was toward the tip of those rakers near its centre.
Clavella adunca was only found in whiting greater than 58 mm and was rare until fish had reached 75 mm. This parasite was not detected in any of the early 0 + migrants examined from Oldbury in August and Hinkley Point in September ( Table 2 ). The prevalence of infected fish at Oldbury between October and April ranged from 16 to 68 %. Prevalence during these seven months was always lower at Oldbury than that recorded in the comparable month for 0+ whiting at Hinkley Point, where in four months the levels exceeded 14-5 % (Table 2) . Even higher monthly prevalence values of 20-9-46-7 % were recorded, however, for 1 + whiting from this latter site (Table 2 ). These differences are reflected by an overall mean prevalence of 2-6 % for 0 + fish at Oldbury, 9-9 % for the 0 + at Hinkley Point and 26-8% for the 1+ at Hinkley Point. Although individual whiting were found with 12 and 13 parasites, only a few other fish contained more than two. The mean intensity of infection of 1-2 parasites for 0+ whiting at Oldbury was lower than the 1-8 recorded for both 0+ and 1+ fish at Hinkley Point.
Lernaeocera branchialis
The vast majority of the L. branchialis detected during the current study were attached to the wall of the gill chamber, usually near the anterior angle of the fourth gill arch. A few representatives of this parasite were also found attached either to the first, second or third gill arches or to the inner surface of the operculum. While the red sac-like genital segment of L. branchialis often protruded from the branchial chamber, this parasite was never seen on the external surface of the host. Although the majority of infected whiting bore only one parasite, 12-5 % did contain two individuals and one whiting had four. Where more than one parasite was present on an individual host they were often at different stages of development.
Lernaeocera branchialis was absent or rare in most samples of 0 + whiting taken at both Oldbury and Hinkley Point during August, September and October of 1975 and (Table 2 ) and were never detected in fish less than 92 mm in length. While the individual monthly prevalence of L. branchialis on 0+ fish only once exceeded 10% at either Oldbury or Hinkley Point, the overall prevalence was slightly greater at the latter site (17 v. 2-3). Prevalence was considerably higher amongst 1 + fish from Hinkley Point, with an overall value of 10-5 % (Table 2) . In fish of each of four sequential length groups of whiting (Table 3) , infection with L. branchialis produced an emaciated appearance. This feature was reflected in each length group by a significantly lower condition factor (P < 001) in infected fish than in uninfected fish (Table 3) . A reduction in condition was not observed, however, with fish infected with either C. adunca or C. lingua. Cryptocotyle lingua Although the numbers of metacercarial cysts of the heterophyid digenean C. lingua on different parts of the body of whiting were not recorded, it was evident that cysts predominated above the lateral line. This pattern of distribution parallels that described by Shotter (1976) , who found that 63% of the metacercariae on the whiting he examined were situated above the lateral line, compared with 25-9% below this line and a further 10-6% on the fins. The mean intensity of infection of whiting by C. lingua was never high. Thus, 97-5 % of 283 infected O-group whiting from Oldbury had less than five cysts and the majority of these bore only one or two cysts. No fish had more than ten. The prevalence of infection among O-group fish at Hinkley Point was slightly higher, with 22-9 % having more than five cysts. Two of these fish had over 50 cysts. 1 + and older whiting also had a relatively low intensity of infection, with 95-5 % of 67 infected fish bearing less than five metacercariae. Two fish had between five and ten cysts and only one fish was heavily infected with more than 50 cysts. The overall prevalence of infection of 1 + fish at Hinkley Point (44-6%) was nearly twice that of 0 + fish from the same region and approximately three times that of 0+ fish from Oldbury (Table 2 ). In the few samples obtained from Pembroke just outside the Bristol Channel, prevalence generally approached 100% and more than 100 cysts were sometimes found on individual whiting.
Notes on other parasites
Adults of the nematode Hysterothylacium aduncum (Rudolphi) were present in the stomach and intestine of whiting and third-stage larvae were found in its body cavity. This species of nematode has also been found in several northern rockling, Ciliata septentrionalis, and a considerable number of the gobies Pomatoschistus lozanoi and Pomatoschistus minutus taken from the Severn Estuary (Claridge & Gardner, 1977; . Prevalence rose from approximately 5 % in young whiting in July and August to approximately 30 % in October. Prevalence amongst 1 + and older fish was often very high, with over 90 % of whiting being infected in most months.
The digenean Hemiuris communis Odhner was occasionally found in the stomachs of larger whiting, a common site for this trematode (Shotter, 1976) . The plerocercoid larva of the tetrarhynch cestode Grillotia erinaceus (van Beneden) was found encysted in the wall of the stomach and intestine of some larger fish. Marine teleosts act as the second intermediate hosts of G. erinaceus, the first intermediate and final hosts being various calanoid copepods and piscivorous elasmobranchs respectively (Lubieniecki, 1976) .
Although the myxosporidian Myxobolus aeglefini Auerbach was often found on whiting > 190 mm, it was never detected in O-group fish. Infection was easily recognized by the presence of white cysts in the eyes of the host and further examination invariably revealed cysts embedded in the cranial and branchial skeleton. Ten of the 24 whiting taken from Hinkley Point in October 1976 with lengths between 196 and 353 mm contained M. aeglefini.
A large isopod, Nerocila orbignyi Guerin-Meneville, was found attached to the caudal peduncle of a 263 mm whiting from Oldbury. The head of the parasite was oriented towards the head of the host, and the parasite's mouthparts were buried in the musculature of the host. The isopod holds itself in position by means of its abdominal appendages which had eroded a considerable amount of the host's tissue.
DISCUSSION
Vertebral and gill raker counts
Comparisons between our mean vertebral counts and those recorded in the literature are in some cases hindered by a lack of information on whether or not the published data include the urostyle and in which units the variation is recorded. There is evidence, however, that the number of vertebrae (excluding the urostyle) declines in the North Sea from mean values as high as 54-48 in the north to 5314 in the south (Roessingh, 1957; MesstorfT, 1959; Gambell, 1959; Rout, 1962; Knudsen, 1964) . Since Lamolet (1965) makes direct comparisons with the vertebral counts of Desbrosses (1948) , who stated that his values included the urostyle, it is assumed that the counts of the first of these workers also included the urostyle. Such a view would be consistent with a derived value excluding the urostyle of 5342 for the southern North Sea. The vertebral counts of 53-27 and 53-38 (excluding urostyle) obtained respectively by Lamolet (1965) and Gambell (1960) for fish from the Irish Sea and Clyde on the west coast of the United Kingdom are greater than our mean of 52-72 for fish from the Severn Estuary and Bristol Channel. The latter value does approximate closely to the derived value of 52-89 of Desbrosses (1948) for whiting from the Atlantic coast of Brittany.
No gill raker counts have been reported from whiting from the west coast of the United Kingdom. Our mean value of 15-23 for the secondary gill rakers falls within the range of 15-18-15-64 recorded for fish from the North Sea (Hannerz, 1960; Rout, 1962) .
Since it is not clear which units of variation are used by Lamolet (1965) , it is not possible to test that workers mean value for Irish Sea whiting against our mean for the fish from the Severn Estuary and Bristol Channel. However, the fact that the means differed by 0-55, and the 95 % confidence limits for the counts for Severn Estuary fish were as low as ±0113, suggest that the means may have been significantly different. The conclusion that whiting from the Irish Sea and Severn Estuary-Bristol Channel probably do not intermix to any great extent would be in agreement with the observation that the movements of most whiting from the Irish Sea occur within that region and the area around the Clyde (Garrod & Gambell, 1965; Hillis, 1971) . Moreover, a distinct spawning area for whiting off the north coast of Devon has been delineated by Lee & Ramster (1981) . It is probably from this locality that many of the young whiting found in the Bristol Channel and Severn Estuary are derived.
The conclusion that the spawning which gave rise to the whiting assemblages in the Severn Estuary peaked in April in both 1974 and 1975 would be consistent with the time estimated from a backwards extrapolation of the growth curves of 0 + fish in those two years. Since the size of 0 + fish in the month when they first became abundant in the estuary (August) was very similar in 1974 and 1975 to that of 1976 (Fig. 2) , the same is apparently true for the last of these years. Biand even trimodality has been reported in length-frequency distributions for 0+ whiting from the west coast of Scotland (Gordon, 1977) and Skagerrak (Hannerz, 1964) , a finding which may represent different spawning pulses or recruitment from different spawning areas. Since the mode was single and well defined in the length-frequency histograms for the samples of 0 + fish taken from the Severn Estuary during the late summer and autumn when this species is abundant in this system, the assemblages of whiting in the Severn Estuary are apparently more homogenous and presumably at least mainly derived from a group with a relatively restricted period of peak spawning.
Immigration and emigration
If it is assumed that spawning commenced as early as February, the arrival of the first whiting at Oldbury in mid-July implies that this species takes approximately five months to reach its nursery areas in the Inner Severn Estuary. The minimum (38 mm) and approximate mean standard length (53 mm) at the time whiting were first caught in the Inner Severn Estuary correspond to total lengths of 45 and 62 mm. These lengths are similar to that recorded for the first whiting immigrants in the Tamar Estuary (Hartley, 1940) and Medway Estuary ( Van den Broek, 1980) . They are greater, however, than those recorded for the 0 + of several other abundant marine teleosts in the estuary which as adults grow to a relatively large size (Claridge & Potter, 1983 , 1984 . The relatively large size of whiting at their time of entry into the estuary would be consistent with the conclusion of Gordon (1977) that this species could invade nursery areas through an active migration rather than passive larval drift. In this context, it may thus be relevant that the mean length at which whiting were first caught in numbers in the estuary was slightly above that at which Nagabhushanam (1965) considered there was a change from a pelagic to a demersal habit.
While previous regression studies failed to yield a significant relationship between declining numbers of whiting and salinity, such a relationship would tend to be obscured through the production of variability in 24 h catches as a result of the schooling behaviour of whiting which is presumably independent of salinity (Claridge & Potter, 1984) . While a euryhaline species such as whiting must be able to tolerate a wide range of salinities, they might not necessarily be well adapted to living in the lower end of the salinity range. The following comparisons between the trends shown by numbers of whiting and salinity between particularly the wet year of 1976/7 and the much drier year of 1975/6 support this view.
In 1975/6, over 200 fish were obtained at Oldbury in all weeks between the beginning of October and the first week in January and catches of over 100 fish were taken up to mid-February (Fig. 4) . By contrast, catches in 1976/7 fell sharply and remained very low after late November, with only one fish being taken at either Oldbury or Berkeley in January and February. Although salinities in the period July-June 1975/6 never declined below 15 % o , they were always below 12 %o and generally less than 10 %<, between early December 1976 and early April 1977 (Fig. 4) . There is thus a relationship between a very sharp decline in numbers and subsequent very low catches and the presence of a prolonged period when salinities were usually lower than 10 % o . This conclusion would be consistent with the observation that in the winter of 1975/6, when the salinity only occasionally fell below 20 % o , the numbers although markedly reduced did not decline as greatly as in 1976/7. The influence of the very marked fall in salinity on whiting numbers in the winter of 1976/7 helps account for the fact that the faunal composition of the fish assemblage at Oldbury underwent a greater shift at this time than occurred in the same period in the previous and drier year (Potter, Claridge & Warwick, 1986) .
Growth
The fact that the mean length obtained by 0 + whiting in the late autumn and early winter of 1975 and 1976 was consistently about 20 mm greater in samples from Hinkley Point than in those from Oldbury suggests that whiting grow at a slightly faster rate in the Inner Bristol Channel than in the Inner Severn Estuary. However, this difference may also partly reflect the tendency for the larger fish of a cohort to be the first to migrate into deeper water and out of estuaries (Parrish & Saville, 1965; Dragesund, 1970; Chubb et al. 1981; Potter et al. 1983; Poxton, Eleftheriou & Mclntyre, 1983; Chrystal et al. 1985) . Such a view would be in agreement with the observation that, in comparison with the situation at Oldbury, the mean lengths were consistently greater in the deeper water of the Inner Severn Estuary at Berkeley and at Uskmouth further downstream in the Outer Severn Estuary. The decline in the mean length of 1 + fish at Hinkley Point between January and March of both 1976 and 1977, at a time when numbers were declining, implies that movement in this age class is related to size. Differences in growth rate and/or size related movements would account for the greater mean lengths of several different age classes of whiting caught by Bowers (1954) offshore from the Isle of Man than in those of the comparable age classes taken in inshore waters.
The mean standard lengths of 72 mm and 84 mm recorded for 0 + whiting taken in September 1976 at Oldbury and Hinkley Point respectively correspond to total lengths of 85 and 99 mm. These values fall within the range of mean total lengths (77-125 mm) recorded for 0+ whiting caught in 1976 at six different localities between the Humber and Thames Rivers on the east coast of England (Parnell & Whiting, 1982) . While the derived mean total length for whiting caught in November and December at Hinkley Point (ca. 140 mm) is similar to that of samples from Loch Etive, they are, together with those from Oldbury, considerably lower than those recorded by Gordon (1977) from other sea lochs and inshore areas on the west coast of Scotland. Moreover, the maximum mean in the range of condition factors calculated for 0 + whiting caught in November and December of 1975 and 1976 at both Hinkley Point (0-440-0-600) and Oldbury (0-506-0-600) lies below the minimum mean of approximately 0-62 shown by Gordon (1977) . The condition factor offish from the Severn Estuary and Bristol Channel were also lower than those of Gordon in earlier months, even in the case of those fish which had only recently entered the estuary. It would thus appear that conditions for growth of juvenile whiting is inferior in the Bristol Channel and Severn Estuary to those on the west coast of Scotland. However the lengths of Bristol Channel whiting tend to be only slightly lower than those given by Hillis (1971) for whiting caught in the Irish Sea during the late autumn and early winter. Far higher mean lengths of approximately 190 mm were found for populations much further south off the coast of Brittany (Desbrosses, 1945) .
As with their 0+ age classes, the mean total lengths of whiting caught at Hinkley Point during the December of their second year of life in 1975 and 1976 (235 and 253 mm) were slightly lower than those recorded in the same month for whiting in the Irish Sea (Hillis, 1971) and North Sea (Messtorff, 1959) . Despite the disparity between the lengths of their 0 + age classes, the above values for Hinkley Point 1 + whiting are, however, similar to that of the 1 + age class at most of the sites in western Scotland investigated by Gordon (1977) in November and December and even exceed those generally found at that time in Loch Etive. This implies that when the young fish disappear from the Severn Estuary and Inner Bristol Channel, they move into relatively good feeding areas.
The mean lengths of the 1 + fish from the Bristol Channel in November lie towards the upper end of the range of means given for the comparable periods in the North Sea, Skagerrak, Kattegat and Icelandic waters (Bowers, 1954; Knudsen, 1960; Palsson, 1980) .
The presence of large numbers of 0+ whiting in the Bristol Channel and i i environments such as those provided by Scottish sea lochs (Gordon, 1977) , as ] well as in estuaries such as those of the Severn and Medway (Van den Broek, 1979 Broek, a, 1980 , shows that inshore marine waters provide an alternative nursery to j those of estuaries. This emphasises that those marine teleosts which as juveniles \ enter estuaries in large numbers are frequently more appropriately referred to as estuarine opportunists rather than as estuarine dependents (Lenanton & Potter, • 1987) . Parasites The present study showed that Lernaeocera branchialis and Cryptocotyle lingua started to infect whiting after this teleost had entered its nursery areas in the Bristol Channel and Severn Estuary. Infection of whiting by one or both of these parasites has also been found to occur after entry into inshore or estuarine waters in the Irish Sea (Shotter, 1973 a, b) , the Tamar Estuary and environs (Sproston & Hartley, 1941) and the Medway Estuary ( Van den Broek, 1978, 19796, c) . Infection by L. branchialis in the Bristol Channel and Severn Estuary is presumably correlated with the fact that large numbers of the flounder Platichthys flesus, the intermediate host of this parasitic copepod (Van den Broek, 1978) , are found in this region (Hardisty & Badsha, 1986) . In the case of C. lingua, the whiting is the second of two intermediate hosts, the other being the winkle, Littorina littorea, or other gastropod molluscs (Van den Broek, 19796) . The rocky areas which constitute the typical habitat of L. littorea are more common towards the outer part of the Bristol Channel than in the inner channel and estuary. This pattern of distribution, together with the fact that young whiting leave these nursery areas during the winter and do not return until the following late summer and autumn, helps account for the greater prevalence of C. lingua amongst 1 + fish than in those in their first year of life. Such a view is consistent with the observation that infection was far greater in samples from Pembroke just outside the outer Bristol Channel than in those in the channel and estuary.
The relatively low intensity of infection of whiting by C. lingua, compared for example with inshore waters around the Isle of Man where L. littorea is abundant (Shotter, 1973 a) , together with the small size and low parthenogenicity of the metacercariae, accounts for the maintenance of condition by the host. There was, however, clearly a marked decline in the condition of 0 + and older fish infected with L. branchialis in the Severn Estuary and Bristol Channel. This finding is of interest since, in his studies of whiting in the Medway Estuary, Van den Broek (1978) stated that 'evidence that copepod parasites affect fish condition remains inconclusive'.
As with L. branchialis and C. lingua metacercariae, infection of whiting by Clavella adunca occurred after the host had entered their inshore channel and estuarine nursery areas. However, C. adunca differs from the other two parasites in having only one host (Gurney, 1934) and by tending to attach to different positions in fish of different size. The change from occurring predominantly on the internal wall of the gill chamber in small whiting to the rakers of the first gill arch in large whiting may reflect the difficulty for this parasite to attach to the gill rakers until they are sufficiently large. The data given in this paper also show that the shift from one major region of attachment to another occurs gradually and not abruptly as suggested by Shotter (1976) .
The presence of a significantly higher prevalence of infection of 0 + whiting by C. adunca at Hinkley Point than at Oldbury, suggests that C. adunca may have a preference for high salinities. This view is supported by the parallel observations of reduced numbers of C. adunca on whiting in the Tamar Estuary than in neighbouring marine waters (Sproston & Hartley, 1941) and by the inverse relationship between infection and salinity recorded by Poulson (1939) . The absence of any significant effect of C. adunca on the condition of whiting presumably reflects the low intensity of infection by this small parasite.
